ATMOSPHERIC CIRCULATION: GENERAL PRINCIPLES
A similar equation
v = a log (h + c) + b
had previously been found by Hellmann. l
However, for heights from 16 to 300 or 400 meters above the surface, especially over open country, the wind velocity can be quickly and even more closely computed by Hellmann's2 other equation
h
in which h is the height in meters above the surface for which the velocity v in meters per second is to be computed, and ho the known height (not less than 16 meters) at which the velocity VQ is measured.
Horizontal Pressure Gradient and Elevation. — Because of the actual distribution of insolation over the earth the temperature of the lower atmosphere, as shown by observation, is warmest, on the average, in equatorial regions and coldest beyond the polar circles, with intermediate values over middle latitudes. Hence, since the temperature of the air above the earth depends mainly upon convection and radiation from below, it follows that the latitude distribution of temperature in the upper air must be substantially the same as that at the surface; that is, warmest within the tropics and coldest in the polar regions, with intermediate values between. And this, indeed, according to kite and balloon records, does apply at each level up to 10 to 12 kilometers, or to fully three-fourths of the air mass. At much higher levels, 15 to 20 kilometers, the rare atmosphere is coldest over equatorial regions and wannest over high latitudes, as previously explained in the discussion of the stratosphere. This inverse condition, however, does not apply to the winter and summer atmospheres of the same place, nor, presumably, to those of neighboring places on approximately the same latitude. On the contrary, the atmosphere is warmer, on the average, at all explored levels during summer than during winter, and warmer, so far as known, over regions whose temperatures are relatively high than over others of the same latitude that are comparatively cold.
As a crude first approximation to conditions as they actually exist, assume (1) that the temperature distribution is the same along all meridians, (2) that the temperature changes from one latitude to another is the same for all levels, and (3) that sea-level pressure is the same at all latitudes. Assumption (1) approximates the conditions over much the greater portion of the southern hemisphere, but, on account of the irregular distribution of land and sea, has to be modified for any detailed study of the winds of the northern hemisphere. Assumption (2) conforms roughly to average conditions between the thermal equator and
1 Sitzb. K. Preuss. Akad. Wiss., p. 191, 1917. 2Loc. dt., p. 194.

